neglected. It is based on the symmetry group SU (3) c × SU (2) L × U (1) Y and its predictions has been verified and tested by many experiments over the last 40 or so years since its inception and no major deviation from its predictions has been found yet. However, there have been new developments since SM was proposed, one being the observations of neutrino oscillations indicating that neutrino have tiny but non-zero masses, which can be incorporated easily in SM by introducing three right handed neutrinos, but then SM can not give a satisfying answer to the reason why neutrino masses are much smaller than the masses of the other fermions in SM. Another of new developments since SM was the discovery of missing mass (DM) in astrophysical observations, to which SM has no candidate to account for. Then there are also recent reports of deviations from SM predictions in lepton universality observables in B decays as high as 4σ in some cases besides the long standing disagreement between SM and experimental prediction in (g − 2) µ at the level of 3.6σ. Then there is also the so called [7] and muon (g-2) [13] can be exolained and in the regime where the masses of the new leptons are well above the electroweak scale, the model can not explain R K ( * ) and muon (g-2) but in this regime there are interesting possibilities of existence of neutral scalar baryons as well as scalar baryons carrying -3 electromagnetic charges, which can be candidate to account DM and primordial Lithium problem respectively. The paper is divide as follows, in Section:2 we give the details of the model. In Section:3 we give the explanations of R K ( * ) and muon (g-2) in the low mass regime of new leptons and in Section:4 we show that our model can explain the smallness of neutrino masses via minimal-inverse seesaw scenario (MISS). In Section:5 we give the models implications to DM and primordial Lithium deficit in the high mass regime of the new leptons. And in Section:6 we conclude.
Model details.
In standard-model(SM) we have left handed and right handed fermions carrying different non-zero U (1) Y charges, here we will introduce two new leptons whose right handed parts are charged under the U (1) Y , and carries opposite U (1) Y charges to make the model free of axial gauge anomaly, while their left handed are required not to be charged under the U (1) Y plus we also introduce one lepto-quark and one inert-Higgs-doublet as shown in Table(1) . Then allowed Yukawa interactions are
where
T and it will be shown in section 4 that the 2x2 matrices M R and µ along with 3x2 Dirac neutrino mass matrix from Higgs (H) term due to Higgs VEV can generate small neutrino masses via minimum-inverse seesaw scenario (MISS) [1] . In the basis 
3 Implications to R K ( * ) and (g − 2) µ .
In general it is well known that flavor-changing-neutral-current (FCNC) observables are very sensitive to new-physics (NP) as SM is free of FCNC at tree level. Particularly the FCNC observables
[2] are very well studied and so the LHCb [3] [4] [2] [5] [6] and Belle [7] reporting of about 4σ deviation in observables related to these processes is very interesting [8] . A global fit to the data on various observables in these processes with a generic model independent Wilson coefficients gives the best fit Wilson coefficients as C N P 9 , C N P
with large C N P
9
is preferred over 1 where (f1Rf
will be canceled, where C is the fermionic charge conjugation operator which has the nice properties of
at the level of above 4σ [9] [8] [10] . In our model, the NP will be able to generate the Wilson coefficients C N P
= −C N P 10 via box loop diagrams, where a general model independent treatment of box loop contributions from new particles to R K ( * ) is given in [12] . The range of NP Wilson coefficient at 1σ in our type of models is given as [8] −0.81 ≤ C N P 9
The key constrains on the NP parameters comes from the observables Br(B s → µ + µ − ), B 0 s −B 0 s mixing and b → sγ. The present bounds on these observables are [12] −2.1 × 10
and the constrain from b → sγ on C N P
7
and C N P 8 is given as [12] −0.098 ≤ C N P
where µ H = 2m W and also with present measurements we have [15] 
which is consistent with SM prediction so NP contribution to this observable is required to be small.
There is also the reported anomaly in the muon (g-2) which is reported to be as high as 3.6σ according to some estimate [13] given as
Now from Eqs. (1) we can have contributions from the inert-Higgs sector to the (g − 2) µ given as
where H 0 and A 0 are the CP even and CP odd neutral scalars respectively of the inert-doublet. For
GeV and m A 0 = 300, these values will be used as the benchmark values through out this work, we get δa N P = 2.055 × 10 −9 which is within 1.4σ of the reported deviation in this observable. Now contributions to the b → sµ + µ − via box loop due to new particles in our model can be expressed as
where S(x, y) are Inami-Lin functions and given as [11] [12] [18] . Also similar to that in [18] we impose
to satisfy the very stringent bounds from K 0 −K 0 and B 0 −B 0 oscillations which can be satisfied along with explaining the
.588 with Re(h 1d ) = 0.039 and Im(h 1d ) = −5.51 × 10 −4 [18] . With these values of the Yukawa couplings in the quark sector we get h 
which is within the 1σ experimental bound given in Eqs. (2) . At this value of h
s the NP contribution to B 0 s −Bs 0 oscillation can be expressed as [19] 
10 | 2 [19] and with C SM 10 = −4.31 and C N P 10 = +0.67 gives Br(B s → µ + µ − ) N P = 2.6 × 10 −9 which is well within 1σ of the measured experimental bound given in Eqs. (5) .
Contributions due to NP to Br(Z → (qq)) in the quark sector turn out to be negligible at the benchmark values of the parameters taken in this work, and The m H 0 ≈ m H ± assumption also avoid constrains from Peskin-Tekuchi ∆T and ∆S parameters as in this limit of inert-Higgs-doublet model ∆T N P ≈ 0 and ∆S N P ≈ 0 which is well within the present experimental bounds of ∆T Exp. < 0.27 and ∆S Exp. < 0.22 [13] [14] . Where in the above calculations we have taken the values of quark masses, CKM parameters and experimental bounds from PDG [13] and for Br(Z →ll(qq)) N P we have used Eqs. (12) of [18] 
Minimal Inverse Seesaw Scenario (MISS).
With addition of only two right handed neutrinos to the SM, after Higgs developed and non-zero VEV, the last three terms in Eqs. (1) can be written as
with µ being a Majorana 2x2 mass matrix along with M D being a 3x2 Dirac mass matrix generated due to Higgs VEV and M R being a 2x2 mass matrix between f L and ν R . The µ term being of Lepton number violating it is expected to be small which lead to small masses to the light neutrinos, the well known inverse seesaw mechanism [20] . But our mass matrices correspond to the minimal inverse seesaw scenario (MISS) proposed recently in [1] . In the basis (ν L , ν c R , f L ) the mass terms given above can be written in terms of a 7x7 symmetric mass matrix as [1] 
where by redefinition of singlet fields f L and a unitary transformation on ν R fields we can take µ as diagonal and M R as Hermitian without loss of generality [1] . Then with the usual conditions in inverse seesaw mechanism of M R > M D >> µ, at the leading order in
R we can express the light neutrino mass matrix in MISS as
we have the light neutrino masses in the order of 0.1 eV. This light neutrino mass matrix has been shown to be diagonalized by a unitary transformation as
where m 1,2,3 being the light neutrino masses with one of the light neutrino is predicted to be massless.
The heavy sector consist of pair of pseudo-Dirac neutrinos P i = (f iL , ν iR ) with a tiny mass splitting between the corresponding CP conjugate Majorana components of order µ. The left handed SM neutrinos can be expressed in terms of the mass eigenstates as
U and so effects of heavy neutrinos and non-unitarity of V ν can be expressed in terms of SM charged current interactions of neutrinos as [1] 
We direct the readers to [1] for a very comprehensive analysis of MISS and its phenomenological consequences in LFV, neutrino oscillations, constrains on non-unitary parameters and sensitivity to searches at neutrino factories etc.
Scalar quarks, primordial Li problem and DM.
In the previous sections we have shown the implications of a particular way to realize the MISS model for neutrino mass generation to R K ( * ) and (g−2) µ in the mass regime of the new charged righted lepton pairs around electroweak scale. In this section we will analyze the regime of mass of the new charged righted lepton pairs well above the electroweak scale. When the mass of the new charged lepton is near TeV and above, contributions to the R K ( * ) and (g − 2) µ from new particles becomes negligible and so it can not explain the discrepancies between present experimental data and SM predictions.
Then the existence of φ LQ and η has lost its empirical basis and they need not exist at all. Also in what follows we will assume that f 1R and f 2R are just charged fermions which do not carry either lepton or baryon number contrary to that in the previous sections where they carry lepton number.
Then the new charged particles can have more exotic interactions if we introduce more Z 2 odd scalars such that we can have Yukawa terms such as
where in Table( 2) we have shown the charges carried by the different scalars under the various symmetry groups. Since f 1R is similar to the SM right handed leptons, it is known that the terms with could explain the primordial Li deficit problem, we will not go through a detail analysis as it is very involved calculations and also it is beyond the scope of the present work. Given a hydrogen like atom formed between two charged particles of masses m 1 >> m 2 carrying charges in unit of e of z 1 and z 2 respectively then the Bohr energy levels are given as
m e e 4 32π 2 ǫ 2 0 2 1
where 
Another very interesting observation to be made about Eqs. (19) is that instead as done above where of DM relic density [22] in low mass region. However here the scalar singlet has the new Yukawa term which provide new annihilation channels and could avoid over abundance problem in the regime where the scalar singlet DM masses are below 100 GeV [23] .
Then the doubly charged scalar term is also interesting in a sense that if it is very heavy but m f 1R > m φ ±± then it is stable, and if some how a small excess of φ ++ is generated over the φ −− in the early 3 ofcourse now MISS mechanism is not possible with left handed fermions charged.... 4 also Q f 1 = +1/3 and Q f 2 = +4/3 will generate scalar baryon of charge -2 could absorb about universe, then bound state of φ ++ with two electron will be chemically inert and have absorption and emission spectra very close to the absorption and emission spectra of heluim atom and so they may have been counted as heluim but since they are much more massive then heluim, they could actually account much of the universe's invisible mass (DM). For a recent collider signature analysis of doubly charged scalars with SM fermions see [24] .
6 Conclusions.
In this work we have presented an extension of SM by introducing two new leptons whose right handed parts are singlet under the SM non-Abelian gauge symmetries but carries opposite charges under the U (1) Y while their left handed is singlet under the whole SM gauge group. We have shown that, by introducing different kind of new scalars with respect to whether the pseudo-Dirac masses of the new charged fermions are near the SM energy scale (low) or well above SM energy scale (high), our extension can explain the R K ( * ) and muon (g-2) in the low mass regime and it could explain the primordial Lithium problem in the high mass regime beside its neutral left handed parts able to generate small neutrino masses via MISS. Also a very interesting side observation we made is that there are different ways of assigning charges to the two new vector like fermions such that we can have stable scalar baryon that could constitute a large part of universe's invisible mass (DM).
